Characterization of Brachyspira communities from clinical cases of swine mucohaemorrhagic diarrhea through deep sequencing of the NADH oxidase (nox) gene.
Swine dysentery is traditionally associated with Brachyspira hyodysenteriae, but the re-emergence of Brachyspira-associated disease in North America associated with a novel causative species, B. hampsonii, is now a concern for swine producers. The pathogenesis of Brachyspira-associated disease is not completely understood, and it is not known whether mixed infections of Brachyspira spp. are important in disease development. Deep sequencing of partial sequences of the nox gene amplified with genus-specific primers was used to detect Brachyspira spp. in 55 fecal samples from clinical cases of mucohaemorrhagic diarrhea in pigs from Western Canada that had been identified as positive for one or more Brachyspira species using established diagnostic tests. Synthetic mixtures of Brachyspira genomic DNA were included in the study to define detection limits for the technique and identify biases in detection of different species. Multiple species were detected in all clinical cases for which sufficient nox sequence data were generated (n = 47), indicating that mixed species Brachyspira infections are common, although in most cases, one species accounted for at least half of the sequences identified. In all cases, the species detected in the original diagnostic investigation of each case was also detected by nox sequencing. Results from synthetic communities indicated that the method was highly reproducible, but also indicated potential PCR bias against B. hampsonii genomovar I. Deep sequencing of the nox gene target is a suitable method for simultaneous detection of multiple Brachyspira species in clinical case material that may offer advantages over current, more targeted diagnostic approaches for investigating the significance of mixed infections in disease development.